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COVER: 
Our  cover photo is a representation of a n  

underground nuclear explosion. Although 
some imagination is required to visualize how 
this could be, the story beginning on page one 
will be of some help. 



Bob Brownlee, J-DOT, studies the assemblage characterizing 
em underground nuclear explosion which was made by his 
Kansas t ousin, Donald Brownlee. 

A Kan.sas :fanner 
who majored i.n physi.cs 

of wha-t an 
u xi dergroun d nu cl.ear cxpl.osion 

Is.ooks like 

he cil1.s 

gives his impress:iorr 

rough a brass assemblage 

By Ken Johnson 

hcn thc right word lails them, 
people oIlcn describc somcthirig by 
using slangy terms such as g i ~ w i ~ ,  
whal-cha-ma-dl urn and thing-a- 
ma-bob. According to Wcbstcr, 
somelliing of this type is a contrap- 
tion, coiitrivancc or gadgct. T o  
those in thr Grld of art, i t  is an 
assrmblage. 

Whatcver i t  is, Bob Khwnlec, J -  
MYr, has il. 

It's a conglomcratc of parts, 
rnoslly antiqnr and brass, unitcd by 
wclds, soldcr, pins and bolts, sym- 
boli/ing an underground iiiiclcar 
explosion. 

L t s  malieup iiiclucles ihe hainc of a 
draft-hoise harncss, a gear from a 
trram scprator, a part Irom a water 
pump, a hosc no//le, a her-act ion 
water kaucct, a jct lroin an auto gas- 

Continued on page 3 
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Tht: arm that holds the spoon opcns and closes the valves 
can the French horn. 

A part frcltn u corn planter holds thO 
assembluge in a n  upright position. Thrt 
most recent patent date an the part i!; 
1902. 
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The ornate, brass iet from an auto gas- 
lamp lies across the mesh pattern of the 
core from a car heater. The jet rcpre- 
sents gascs cxpclled from the explosion 
and the heater core, heat from the 
burst. 
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By IEtill Richmond 
ixty thous;intl nautital ntilcs 

rorn cartli--in the ncai+-va( uum 01 
qxtcc arc scvc id  oihiting wtcllitcs 
tabbcd “l:yet, iii thr Sky.” 

’l’licir nuirilm- wns iiiciensecl by 
two lasl mollth. 

cyci arc part oi. Project 
Vela, a progn am initially startcd to 
cktcct tlandr~stinc nu( lear wc<npons 
testing. ‘I’hey .XISO (ontiiin iiistru- 
incnts whic 11 Iirrnish sciciit icts with 
tnorc data on ilic sun arid spatc 
physics. 

Murli 01 the crcdit lor 11ic s1i(ccss 
01 tlic satellvies linowrr :tb Vela 
(“vigil” in S p n i s h )  brlorigs to  two 
scientific 1 cwnrch liboratoric~s in 
Ncw Mcxiro- thr Lor, hla tno~ Sci 
eiltihc ]I ,ilboI atory and Saiirlia Lab 
oratory in Altticlwi*t1uc. I - h t h  have 
contributed 81 catly to thc design 
and dcvclopiiimt ol  instrixirienta 
tion ior the 9,itellitcs sincc Launch 
1 in October of 1963. 

Project Vcla w,ts i m  ouigtowth or  
rhe Ckncvit Nu( IPW ‘1 ‘cst l l m  ncgo- 
tiai ions bcttvcen tlic United SI 

the Sovirt 1Jnion and Grrat llritain 
in 11158 60. ‘I’lrc progriim was con- 
teivctl to ]tirovidc thc 1I.S. with a 
mc;Liis ol tlctermining il nations 

to thc irioratoriiirn 

t Iian ‘I reaty was 
5,  1963, and on 

it1 year the first 
l ~ i r  01 Vclit ’htvllitcs was larinched. 
Siiicc then, otlicr launclics of the 
s;tl(~llitcx- i r t  pairs -have occurred in 
L%4> 196!ij ]!I07 arid again last 
in on( h. 

Vclas !I and 10 ol‘ 1 ,aunch V liave 
18 typcs oI i n s t r ~ n c n t  asscinblics 
with inorc. lliiiii  I00 scnso~s, accord- 
ing i o  Tim (hen, 1’-4 group leader. 
I’ 1 ic, LRSI ,Is space physic? group 
iuid the g to i~p  rnosl clirecily roil- 
ccmctl  with the Vcla Satelljlc proj- 

I ASL’s rcsyonsibility lies pri- 
marily in thc arcit ol designing and 
clcvelopin!; irislruincnta Lion lor the 
1nc;imrcmcrit o f  mdiation, m c l  in 

cantitiuetl on next page 

e( 1. 

The Velo Satellites are built by TRW 
Space Systems in California. They are 
about four feet in diameter and con- 
tain 12 detector points plus 24 solar 
panels. 

Looking at Vela datu with P-4 Croup 
Leoider Jim Coon, right, are Harold 
Argo, alternate group leader, and 
Sam Bartie, senior staff member. 
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Examining the electronics package, at 
left, in which solar x-ray detectors are 
mounted are Georgia Clark, P-1 
Space Electronics section and Paul 
Glore, section leader. At right, Roy 01- 
son and Walter R. Gould, both of P-4, 
work on an x-ray detector which i s  in- 
cluded in the Vela instrumentation. 
Analyzing Vela data, below, is the 
job of the P-4 Data Analysis section 
headed by Earl Tech. In foreground is 
Jean Dabney. In background are 
Winoka Miller, Tech, and Mary Cath- 
erine Warren. 

Vela Satellites 
continued from preceding page 

the analysis of data transmitted 
back to earth from the satellites. 
Sandia is charged with the elect- 
ronic logics system (an on-board 
computer complex) plus optical' in- 
struments and electromagnetic 
pulse (EMP) instrumentation. 

X rays, gamma rays and neutrons 
are released in a nuclear explosion. 
The LASL instruments can detect 
these radiations in space bursts, ie., 
above the atmosphere. Vela instru- 
ments also can observe the fireball 
radiation for atmospheric-which 
includes ground level-nuclear ex- 
plosions. In  the latter case, the 
Sandia optical instrumentation 
packages plus EMP measuring in- 
struments are the keys to detection. 

LASL also has instruments de- 
signed to look at solar and other 
natural radiation of various kinds 
such as solar wind, solar x rays, 
solar flare particles, and cosmic ray 
sources. This data assists in a better 
understanding of the sun and the 
interplanetary plasma. The tem- 
peratures deep in the sun's corona 
can be determined by looking at 
characteristics of ions deep in the 
solar wind. 

Although interplanetary space is 
nearly a vacuum, it is now known to 



s i lp i l s  ~ l i i  ough intcrpkmet ary 
S ~ L C ’ .  Following solar B;ircs (larsy 
disturbantrs on the s u n ) ,  the Ve la  
S,ttcllitcs l ia  vc obsc~rvcd shorlc waves 
- similar io due sonic booins pro- 
tlrrc crX by Iiigh speed airc‘ralt-mov- 
iiig out Irriin ilic sun. On p;tssing 
tlrr wrth rlicse w;~vcs caiisc sudden 
(Iiangcs in ( t ic  mrth’s magnctir 
iiclltl. 

‘X‘lris g a s  or fluid-like 1)chavior of 
the plasinil tia:, bcen somdiing 01 a 
mystery. liccause of the low particlc 
density, collisions bctwccn the 
atorris arc’ rriurli loo inlreyuciit to 
rnaintain fluid prolwrtics. L lowevcr, 
olscrvittiolls Iry ilie Vcla Satcllitcs 
have lurnisliccl a kcy to this pu~t lc .  

’I’liesc olmrvatioris sliow that tlic 
111 otoris moving in thc ditec tion 01 
the inicrp1;rnctary magnetic field 
are twice as h i  i l5  the protons mov- 
ing at riglit angles to th i s  ficltl. Such 
il situation is irnstablc ;ind the par- 
ticles in tlic l)l;isnna spoi~tancously 
bc$n i o  os( ilhtc and proclucc ir- 
regular w;tvcs in tlic otlivrwisc uni- 
form inagrictic iicld. Particles can 
(her1 bouritc oi l  tltcsc wavrs just Lib 

tlicy t a n  oil another particlc. Thcsc 

‘Tho solar wiird sweeps past tkc earth’s nrriynetic field, Vcla Sutellitcs, with 
L A 9  instrunients, discovctred its configurrriioii. 

“wave-particle” collisions play thc 
Same iolc ab the “particle-particle” 
collision:, in ordinary gas, and keep 
the plasma behaving likc an ordi- 
nary fluid. 

Uccauic the wind is about a bil- 
lion billion times thinner than the 
earth’s a1 mosphcre, solar wind par- 
ticlcs are difficult to detcct. 

Until the analysis of data ob- 
tained from 1lic Vcla Satellites, the 
only positive ions that had been 
disrovcrcd in the solar wind werr 
singly diargcd hydrogen ions, 
and doul)ly charged helium-4 ions. 

Inlormation obtaincd from the 
Vclas, howcvcr, shows iliat there are 
also singly tliaigccl ions of helium-4, 
doubly rhaiged ions ol the rare iso- 
tope helium-.?, arid ions of oxygcn 
with positive charges of hvc, six, 
and scvcn. ‘Tlicrc arc also indica- 
tions that otlicr heavy ions arc 
present. 

Vcla nicamremcnts show that thc 
ratio ol helium to oxygcn is more 
variablc in thc solar wind lhan in 
cosmic rays from the sun. Thiq im- 
plies that the solar wind and solar 
cosmic rays original e in different 
parts ol tlic solar atmosphcre. 
‘These satellites have obtained thr 
hest ineiisurc~nc~its 01 the helium 
tontcnt of tlic solar wind which is 
,illout ti per cent. ‘The wind is coin- 
posed mainly of oxygen. 

“Solar wind activity can cause 
aurora displays, problems with 
radio communications, and affect 
the earth’s weather,” Coon notcd. 
“So il we rould prcdict thcir oc- 
rurrcncc, i t  may cvcntually help 
devclop better methods 01 predict- 
ing weather on thc rarth.” 

Anothcr kind ol solar activity 
which scicntists would like to bc 
nblc to predict-and which has a 
direct bearing on future sparc 
tr;ivcl--is solar parlicle flares. 

“Solar particle flarcs, producing 
intcnsc bcams ol high-cnergy par- 
ticles arc rclativcly rare, only about 
five or 10 1x1- year, depcnding on 
the 1 1-year solar cycle,” Coon said. 
“1 hcse prticlcs can cause radical 
disturbanccs,” he addled. 

“‘l’hcy tend to lunnel clown 
into aurora regions and may trigger 

continued on next page 
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\\ SATELLITE \ 

Vela Satellites are placed in orbit one at a time even though they are launched 
in pairs. One is placed in final orbit while the other makes an elliptical (trans- 
fer) orbit around the earth. This allows placement of two satellites on opposite 
sides of the same circular orbit. 

Vela Satellites 
continued from preceding page 

aurora disturbances. Also, these 
particles are a major threat to man’s 
space missions, because of the dan- 
ger of serious radiation exposure 
during a space walk or a walk on 
the moon. At present this type of 
flare on the sun is not predictable, 
although in some cases the arrival 
of the particles near earth can be 
predicted perhaps 10 minutes to an 
hour in advance. This comes about 
because the type of flare from 
which these particles originate usu- 
ally has recognizable characteristics 
which can be seen by solar observa- 
tories; following the flare it takes 
10 minutes to an hour for the high 
energy particles to transverse the 
distance from the sun to the earth. 
This is as much warning as can be 
given at the present time, and even 
this is not guaranteed. If we pro- 
vide a more complete and accurate 

description of the nature of this 
radiation which can then be corre- 
lated with observations made by 
solar laboratories, it may be possi- 
ble to develop methods of predict- 
ing the occurrence of the flare on 
the sun and thus provide more ad- 
vanced warning so that an astro- 
naut will have adequate time to 
take cover inside his spaceship.” 

There are instruments aboard 
the Velas to look at this typc of 
radiation. 

In addition to P-4, under Coon 
and Harold Argo, alternate group 
leader, others involved in the Vela 
program at LASL include: P-1, 
Space Electronics section under 
Paul Glore; and W-7, under Group 
Leader Bill Chambers, which de- 
signed and developed instrumenta- 
tion for solar x rays and other radi- 
a tions. 

The Vela Satellites are approxi- 
mately four feet in diameter and 
consist of 12 instrumentation-or 
detector-points plus 24 solar 
panels. The panels provide the 
energy source of about 100 watts to 
power the Vela instruments and 
other spacecraft electrical systems. 
A number of other detectors and 
instruments, including a transmit- 
ter to transmit data to earth and a 
receiver to receive commands from 
earth, are contained inside the 
satellite. 

Also inside the satellite are stor- 
age batteries to hold the power for 
use in providing a stable source of 
electrical power during daylight 
hours and on those rare occasions 
when the satellite is on the dark 
side of the earth. 

Velas 9 and 10 were launched 
last month aboard a Titan 111-C 
rocket. The two satellites were 
mounted in tandem inside a break- 
away nose cone atop the Titan 
rocket, which carried them to a 
height of about 60,000 nautical 
miles (about 70,000 statute miles). 
The nose conc fell away and the 
two satellites were separated from 
each other about a third of the way 
to the moon. 

At that point the injection motor 
in one of them fired and sent the 
satellite into a circular orbit. The 
second Vela was allowed to make a 
natural elliptical orbit that swung 
it around the earth, about 10,000 
miles out, and then returned it to 
the original apogee. 

When it reached this point again, 
its injection motor fired and the 
second space watchdog also entered 
a circular orbit. The first Vela had 
by this time traveled to a point 
nearly 180 degrees-or 120,000 miles 
-from the other. Thus, the two 
satellites are on opposite sides of 
the same circular orbit. 

Tracking stations located at vari- 
ous places around the earth’s sur- 
face pick up the data transmitted 
from the satellites. Later, it is an- 
alyzed and interpreted in order to 
obtain all bits of information that 
may contribute to man’s better un- 
derstanding of the mysteries of 
space. @ 
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er, in revising a book on the priri- 
tiplcs oJ nuclcar wc<ipons which 
Glnsstonr origiiially w ~ o t c  in I954 
m r l  icviscd in 1962. I h i s  is  tltc iiist 
and orily repoi t ol its kind and i s  
consitlcrcd b y  Glasslolie lo bc onc 
01 his most importan1 contributioris 

(Xisstonc 1 cLcivccI tlic Worc cstvr 
Rced Wainer- Metal i i i  1959 froin 
ilrc Rim.ric,in Socicty 01 Mcclian- 
ical Kngincws 101 his  outstailcling 
toiilribution to the permanent lit- 
cr,itiirc ol rngincering through his 
writirigs on nuclear cnginccring. In 
1 Sh8 lie wil\ the iccipicnt ol the 
American Nuclear Soc iety’s Arthui  
llolly Chipcon Award for h i s  ton 
ti il)iitiori4 to nuclcar science a r id  
criginccririg cclucation. 

At Oitk Ridge olic 01 liis first 
projccts will bc to reviw “ The El- 

ol  Nuclear Weapons” lor the 
l. 1 1 ~  will also scrvc <is a consul- 

tant  to tlic director’s ofice at 
ORNl.. 

“My ,issociation with the 1 , o s  
,%lanos Sc icntific Laboratory hc14 
bccn an cxtrcinely plcitsant onc,” 
Crl‘isstnnr said. “My one icgret is 
tliat 1 liavc to terininatc this as- 
sociation and Ieavc New Mcxico. 
a u t  lilc is lull 01 compromises and 
this is one tliat must bc inilde.” & 

to l l l C  I ,aboratory. 



Producing 

If it hadn’t been for the billiard ball where 
would the American plastics industry be today? 
It’s hard to tell. Something else might have cata- 
pulted plastics technology to its present state, but 
that isn’t the way the history of American plastics 
unfolded. 

Until the latter half of the 19th century, billi- 
ard balls were made of ivory, But the “great white 
hunter” in Africa was killing off the elephant 
population at an alarming rate and ivory was 
becoming a scarce commodity. In  1863 a New 
York billiard firm offered a prize of $10,000 for 
patent rights, to be awarded to the scientist who 
could produce a substitute for ivory. 

A y&g and mechanically inclined printer by 
the name of John Wesley Hyatt entered the race 
and for five years he mixed different things to- 
gether until he hit on the right combination and 
discovered celluloid, the first member of the 
American plastics family. 

Today in their continuing effort to develop 

Items of Plastic 
TO Wee t Specific even better plastics and expand their already vers- 

I atile role, icientists are 8till mixing things to- 
gether, but with a better idea of where they are 
going and how to get there. 

Scientific Laboratory where items of plastic are 
produced to meet specific job requirements across 
the entire spectrum of Laboratory activities. 

This is the job of the Plastics Section. I t  is a 
part of CMB-6, the materials technology group, 
headed by James M. Taub. It employs 12 per- 
sons, including four staff members, who ply their 
profession under the leadership of Phil Ehart. 

Ehart’s section provides the Laboratory with 
those items that are of unusual design, size and 
composition. It does not try to meet all of the 
Laboratory’s requirements for plastics. If a com- 
mercially-made item will meet a job require- 
ment, it is generally purchased. For example, there 
are many commercially-made adhesives that will 
satisfy most requirements. Under a continuous 
program, approximately 30 different types have 
been evaluated by the section and are stocked in 
limited amounts. Two general-purpose adhesives 
have been recommended to the Supply and Prop- 
erty department for its stockroom. However, if 
none of these will meet a given job requirement, 
the Plastics Section will develop one. 

In  contrast, advancing technology at the Labo- 
ratory has required many O-rings that, because 
of size and composition, are not available on the 
open market. As a result, the Plastics Section has 

Job Requiremeits This is particularly true at the Los Alamos 
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lerhnician R O X ( J ~  Fuussone nrrd Plas- 
tics Section lcaader Phil Ehuri inspect 
54-inch that were compression 
molded under hotrt and the prissurc of 
the 5,000-ton double-action hydraulic 
press at CMB-0- At rear are ‘Tcc:hniciuns 
Jerry Rowen and Wilrner Hughes. 

l)cvclopin!; pl,isr ic mat cr ids  that liiivc spec ial 
islics is common piactice ior membcrs 01 

thc section. 1Sy ( omhining inaierials, itcms can 
bc protlitccd that ;IIT citlier conductor? o r  nor1 
condut tors 01 electric ity, elactic or noli-clastic, 
hard or flexible, 1)cimcal)le or lion pcrmcablc, sol- 
irbXc or insolnl)lc, (Iciii- or pigmented, or tliat arc 
icsist ant to rinrisually liigh or low tcmjxraturcs, 
clitlrnic,ils, ~ve~ttlier, mcclianic a1 wear, btlcss and 
vat i o 1 1 4  types of radiation. 

I Iic variety of  .trticIes that are f;rbricated from 
plnsi its requires as i r i ~ d i  vcrsatility in cquipmcnl 
a4 tlic inen wlio iisc it. “We Iiavc cqnipmcnt Tor 
essentially cvcry 1)roccss used b y  the plartics in- 
dust ry ;inywlierc,” lliart said. 

One  of tlicsc procews is injection molding. 
A mitterial soj~ci1cd by hcat i s  lorwd into it cold 
irioltl itndcr pressure. ‘1 ’hc ni I i d e  c 001s to llic 
mold coniigiii-atioii arid is ejected when tlic mold 
i b  o p c t a l .  h o t  l ie1 is ( otiiprcssiori molding in 

r 7  
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Staff Member Ed Eaton, rear, and Rowen place a sample 
in the Thermogravirnetric Analyzer. In foreground is the 
Differential Thermal Analyzer. The two instruments are 
valuable aids in the development of materials to meet 
specific job requirements. 

Technicians Faussone and Bob White work with the Plas- 
tics Section's largest injection molding machine to turn out 
cable cartridges for P division. 

Producing Items 
continued from preceding p a g e  
which a plastic material is forced to fill a hot mold 
by heat and pressure. An offshoot of this process 
is transfer molding in which a preheated ma- 
terial is inserted by a plunger into a mold cavity. 
I t  is employed when molding intricate parts, parts 
with delicate metal inserts or those with many 
apertures. 

Other methods of fashioning an article of 
plastic are extrusion, vacuum forming, blow mold- 
ing and casting. The  first of these methods is 
one for which the Laboratory has a limited capa- 
bility. It is the shaping of materials into con- 
tinuous sheeting, film, tubes, rods, filaments and 
various other profiles. A molten plastic is forced 
through a shaped die at the end of a heating cham- 
ber. Vacuum forming is the shaping of an article 
from a sheet of heat-softened material which is 
drawn into a mold cavity by a vacuum. Blow 
molding is used to make hollow items. A two- 
sided mold is closed around a hot, semi-molten 
hollow tube. An air jet expands the tube to the 
configuration of the mold. Casting is the filling 
of an open-ended mold with softened or liquid 
material which hardens in the shape of the mold. 

Sometimes an article must be imbedded within 
a plastic material. This is done by processes known 
as potting and encapsulation. Potting is the pour- 
ing of a material around an object. The  object is 
usually placed in a container to give the potting 
material the desired shape. Encapsulation is simi- 
lar to potting except the object has its own con- 
tainer. 

In  recent years there has been considerable in- 
terest in plastics foams. One of them, polystyrene, 
the same material used to make lightweight cool- 
ers for sportsmen, has been used extensively to 
make packaging for sensitive equipment such as 
N-division fuel elements and W-division weapon 
components. I t  is formed by steam-heating beads 
of the material which expand in the shape of the 
mold and fuse. 

Another foam, polyurethane, is formed by a 
chemical reaction between two liquids. It can be 
poured around something-potting-and has also 
been used extensively to protect sensitive equip- 
ment, such as photomultiplier tubes, against 
shock and temperature. 

A third type of foam, silicone rubber, is used 
almost exclusively for weapons component pack- 
aging. 

Oftentimes, articles made by the section must 



be joined, 01 brolccii parts brought t o  the Plastics 
Section by  1,aboratory pcrsonricl niuht bc mended. 
‘1 ’hc proccsscs uscd arc sealing, hot gas wclding 
or adhcsive bonding. Scaling is donc with high 
l‘rccpmcy, clielcctric or licat impulsc equipment. 
1101 g a s  wclding is iisctl to join crriain matcrials 
that cannot bc sealed. Adhesivc bonding is the 
joiniiig ol’ materials with a “gluc.” 

Another capability of the scct ion is the dcvclop- 
iiicn t and application of coatings. Many epoxy 
paints are iindcr developincnt and are hcing tcsted 
on I Iic section's own cqnipmcnt, including tool 
r h c s ~ s ,  cabinets ;ind nii overhead rail system in the 
section’s main rquipmciit room. A practical ap- 
p1ic;ition is thc coating 01 intlut lion furnace coils 
;ind tulles to rcduce corrosion or charring, in- 
c‘rcaw heat rcflcction and niiriimizc arcing. 

Onc mctliod 0 1  application is dip-casting, in 
wliic~li tlic ohjcc‘i is dipped in a lluicl material. 
Otlici methods arc iluid bcd--similar to dip cast- 

continued on next page 

Staff Member Steve Newfield rand ’Cech- 
nic.ian Jack Nic(2urn spray-caut an item 
with an epoxy paitit dc:veIoped Isy thc 
Plruslics Section. 

Technicians klughes and Marvin Murphy 
itispect polystyreiiefoatn arkicle that 
will be used to package setisithe eyuip- 
nienf. In formirouncl i s  fho mold thut 
shaped if. 



Producing Items 
continued from preceding page 

ing except the object is dipped in a powder whose 
particles are suspended in air; brushing; rolling; 
spraying and electrostatic spraying. The  electro- 
static application is a process in which each of 
the coating particles is electrically charged. One 
of the big advantages of this method is that the 
coating does not run thin on sharp edges. 

Articles and the molds that shape them are de- 
signed within the section. In  addition to the com- 
plexity of many articles, design work must take 
into consideration the shrinkage they will under- 
go during the cooling process. By carefully cal- 
culating this shrinkage, the Plastics Section pro- 
duces articles of closer tolerance than most com- 
mercial industries will attempt, said Pierre Hart- 
shnrne, assistant section leader. 

One of the most recent and difficult molds to 
design and build was for a “stopper” used to plug 
arm ports of hot boxes when the boxes are not 
in use. The  plug required a series of fins around 
its circumference. It could not have been made in 
a standard two-plate mold, consisting of two 
halves. The  fins would have made it difficult, if 
not impossible, to separate the article from the 
mold. As a result, a mold with several parts that 
would cam away from the fins was designed. It 
and other molds designed by the Plastics Section 
are built by a branch shop operated by the LASL 
Shops department. 

Sometimes a customer will be referred to 
another of the CMB-6 sections. Ehart and his as- 
sociates know well the work other sections are 
able to do and will refer a customer to one of 
them if its capabilities are better suited for the 
job. 

Oftentimes a job requires the joint participa- 
tion of two or more sections. On one of these oc- 
casions, a customer needed a block of ceramic 
material from which a part could be machined. 
I t  is difficult, however, to machine sharp edges on 

The fins on a plug for hot-box arm ports required a mold 
with several parts that would cam away from them. 

Assistant Section Leader Pierre Hartshorne and Senior De- 
signer Larry Ebaugh, on loan from SO-2, discuss the design 
of a film-can for J division. The can is required to be light- 
and water-tight and of a material that is anti-static and 
resistant to high temperatures. 

Ehart and Secretary Pita Valencia update the section’s 
control board which shows at a glance jobs in progress, 
their present status and due dates. 



Rowen air-teit:, (2 gauntlet ufter tlrc glcwc, foregrouncl, wcib 

scaled tu the sleeve by high irecpency Iicxrtitig. r’hc ylovc 
form was fashiooed from Natiibewate. 

tcrarnic material becitusc it h a s  a tcndcncy to 
chip.  ljut, by adding a small amount of epoxy 
resin p~cp;ired b y  the Plastics Section, nracliining 
wa!; possible. Subsequent firing 01 the part Imrned 
0111 the cpoxy and Juscd tlic cwarnic material. 

‘I‘l ic l’lastics Scction col1,il)orated with Nanibc 
Mills, lnc., in making a gauntlet usccl to covcr 
rncclianical nianipulators in liot cells. A non- 
JXI nic.ablc rnctal form wris  nccdecl to kishion the 
glovc. and tlrc inost suit able met;iI tliat c ~ ~ x l d  be 
found was Naml)cware, used by the corporation 
in making gil twarc. Narribc Mills macle the Corm 
t o  L,h!iL spcdications ;ind by dip-casting, the 
glovc was fasbioncd. Alter curing, it was stripped 
from the Nambcwarc form and scaled onto the 
gniuxtlct slcrve b y  high frcqueiicy heating. 

In his ofice, Eliart maintains a “control board” 
which shows a t  a glance tlic nurnbcr 01 jobs in 
progress, their statm antl cfuc datcs. ‘I’he nurnbcr 
01 jobs in piogrcTs avernges aboui 100. “We turn 
o i r t  about 40 a month, the majority of which re- 
qiiirc some tlcvelopmcnt in citlier materials or 
proc cssitig,” I k r t  said. 

‘I’lirw jobs vary in qriantities that range lrom 
just a few articlcc to thoumicls. Because 01 this 
wick  range and tlic cornbiriatioiis T eyuired, thc 
scrllon stocks more than 400 different types of 
inaterials ranging in aiiiounts froin 21 few ounccs 
to sevcial hnntlrctl pounds. 

’ I’lic section leader nolcd that LASl ,’s Plastics 
Sect ion has a rrioic diverse capability than that of 
any othcr Atomic Energy Conimission installa 
I ion. By rompnrison, lir said, 01 hcr installations 
have citlier a more lirnitcd capability or they spe- 
cializc in certain laccts of the industry. 

Some work is done l o r  otlrcr A l X  installations 
and, ai rcgular meetings with their rcprcscnta- 
t ivcr? and otlicrs i rom Cr eat Britain, information 
is cxrhngctl  on iiew tlevelopmrnts to assurc there 
is no duplication 01 cfloi-t. 

Another way in which sect ion rnembcrs lieep 
ab1 cast oJ new tlevclopnirnts is t hrougli prol’es- 
sioual journals antl other litcraturr providcd by 
iiicin1)cr agcncics o f  t he plastics industry. A 
hranr 11 library is maintained, noi only lor section 
and group personnel, h i t  for anyone at the Lab- 
o r a l  ory wlio nerds iiil ormation on plastics antl 
assotiated procew5. 1 ,ibrary inai crials i n ~ l u d c  the 
latest in1 orrnation on rctearch and development 

ics technology arid cquipmciit rrorn 
otlrer govc-l-nrncrit and commerciiil agenr-ies. ‘I’LVO 
01 the rndjor contributors arc tlic 1J.S. Air Forcr 
Malerials Laboratories and St anford 1iesearc.h 
Jrisi it lite. 497 
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A morning prmtice run acquainted the 
kayak team O F  the Colorado Awderny 
of: Denver wiih the hazar~[ls of the 
iaio Frande. Rules stipulate conieskants 
rriust lriake (ai least one trial run prior 
to raco. 

AI Grubesic mid son John, Satrta Fe, 
look over ci map tsf the race mursc. 
7hey were among an estimutcd %,OOO 
spectators. 



Ed Storms, GMB-3, with oars, ancl partner Martin Sullivan, 
a high school student, clear the low-hanging Glen Woody 
Briclyc. 

Many paddlers lost their balance as their river crafts 
twistcd urid turned in the rapids. The only one id a four- 
sotnc from the Sandia Corporation maintaining his when 
this phoio wa!; takcti is Mac Weaver, left.. Others iii the 
raft ore Tiin Taylor, Dave Overmier and Jim Linn. 

Jim "Stretch" Fretwell, CMF.9, starts a rubber raft clown 
the last-running Rio Grande as Dick Glass, N-:7, records 
the starting time. 
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Lett, Mrs. Jessie (Paul) Rudnick, 1-DOT, 
arid Mrs. Lciuta  (Bob, P-IJOR) Watt 
guiclc their r t r t t  through Big Rock 
Ktr p ids. 

Right, rrfter wpsiriny, this Denvcr con- 
tostanl S U C C O C ~ C ~  in landing his kayak 
ticlore it was drawn througli Big Rock 
Rapid:,. !-IC did not fare ai; wcll as his 
craft however, und crawled ashore 
sorm clistance tic:low the rapids. 

Above, Charles Shampine, 1.0s Alames Fire Depart- 
ment, arid Tom Gregory, GMX-1, mernbers of the 
Atomic City Citizens Band Radio Club, check start 
and finish times with Glass. Wcaring hard hat, at  
rear, is Wendell Smith, SD-5, also a meinber of  the 
radio dub. 'lefi, Jerry Morton and Russell Sullivan, 
in front of banner, receive the plaque Cor winning 
first place in the raft division of the race. At left i s  
Fretwell. With camera in  foreground is Ken Chellis, 
MP-3. 



short subjects 
Gerold H. Tenney, technical advisor on non- 

destructive testing at the Laboratory, was elected 
vice president of the International Committee for 
Nondestructive Testing at a recent meeting in 
Freudenstadt, Germany. 

Tenney, a charter member of the International 
Committee and its U.S. delegate, was also named to 
the organization’s steering committee which is re- 
sponsible for preparations for the Sixth Inter- 
national Conference on Nondestructive Testing to 
be held in Hanover, Germany in June of 1970. 

Three inventions of Los Alamos Scientific Lab- 
oratory employees are among 83 for which patents 
have recently been made available to the public 
by the Atomic Energy Commission. 

They are the Molten Salt Method of Separation 
of Americium from Plutonium by L. J. Mullins 
and J. A. Leary, both of CMB-11; Carbide De- 
position on Tantalum by J. C. McGuire, Kenne- 
wick, Wash., and C. Wohlberg, formerly of K-2; 
Method for Inspecting Inaccessible Surfaces by 
T. G. Gregory, GMX-1. 

Bengt G. Carlson, T-1 group leader, has been 
elected to the Board of Directors of the Amer- 
ican Nuclear Society. He took office at the 15th 
Annual Meeting of the Society last month in 
Seattle, Wash. 

The  Board is the policy-making group of the 
7,500-member Society. The  ANS regularly spon- 
sors meetings where research papers are presented 
and it publishes these and similar papers in its 
several journals. 

Visitations at the Laboratory’s Science Museum 
during the first five months of 1969 number 7,026 
more than a year ago. During the first five months 
of last year, 18,375 visitations were recorded. Dur- 
ing a comparable period this year there were 
25,401. 

Robert J. Van Gemert, Supply and Property de- 
partment head, has been elected vice president 
of the National Association of Purchasing Man- 
agement’s District 2. The  district consists of the 
six southwestern states of New Mexico, Texas, 
Oklahoma, Arkansas, Louisiana and Kansas. 

Van Gemert was elected to the office for a one- 
year term at the Association’s annual conference 
in Minneapolis, Minn. 

His duties will be to represent the district on 
the Association’s Executive Board and to be re- 
sponsible for conducting conferences and work- 
shops in his district. 

Four Laboratory employees recently retired. 
Virginia L. Johnson, counting technician with 

H-1, retired June 2 after more than 12 years with 
H division. She will make her home in Elk City, 
Kansas. 

Mary D. Woman, P-6, also retired June 2 after 
16 years with P division. She worked as a nuclear 
plate technician on a half-time basis. She will 
remain in Los Alamos where her husband, Fred, 
is employed by the Laboratory in H-DO. 

Louise Kohl, PER-2 group secretary, retired 
June 27 after having been with the Laboratory 
more than 10 years. She and her husband, Donald 
who is employed by MP-4, plan a trip to Europe 
this summer. They will continue to reside in  San- 
ta Fe. 

Clayton Ross, staff member with K-3, retired 
May 28. H e  began work with the Laboratory in 
1950 in CMR-10. He later transferred to DIRP-2, 
a special reactor project under the director’s office 
and forerunner of K division. He became a mem- 
ber of K-2 in 1955 and, in 1957, transferred to 
K-3. 

Richard F. Brenton, former N-7 assistant group 
leader who retired from the Laboratory in March, 
died in Salt Lake City April 2 1. He is survived by 
his wife, Leah, and four children, Nancy, James, 
Linda and Carol. 

Services were held in the United Methodist 
Church in Los Alamos with interment in Guaje 
Pines Cemetery. Graveside Masonic rites were also 
conducted. 
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’Toilring somc of thi? facilities ut the 
loti Alcrrnos Scientific Labomkory dur- 
ing a recent visit was Charles Katcnde, 
center, who is senior program assisiant 
for the U.S. Informotiori Service in 
Kampala, Airica. He wus accom- 
panied on the lour by John Brolley, 
P-L)OR, left. l i t  Omega site Bob Weir- 
zel, t’-2, desciibcbs. a crystal of alumin- 
um to Katetrde which i s  machined to a 
cylindricul shape: and inounted on 01 

pedestal. It 15 used to analyzi~ the 
energy distrilmtion of neutrr~ns seat- 
1e9ed from a :ample under study to 
determitie 1 h c 3  cmergies of its lattice 
vibratioris. 

whik normal cells aic rc1;itivcly uri- 
1 1  ill 1llCd. 

The  wave guide system was dc- 
signed by 1)airagh Naglc, alternate 
R/1 P divisioii lc;tdcr, ancl iklward 
Knapp, ,issistant division leitder. 
Knapp said ilic irictlical unit’s com- 
IMLL si/c m c l  lowci cost nialtc it dis- 
tinctly itt1v;lntagcou~ over previous 
tlcviccs o l  this k ind  which to date 
Iiavc hecti so complcx ;ind expcn- 
sivc that thcii LIW lias I)ccn limiicd 
IO only the h g c s i  inctlical tenters 
aiountl ttic world. ‘“I his  is an cx- 
cellciit example ol how a pure rc- 
qcarch dcvice siicli as an atom 
\masher ( an have praLt ical applica- 
tioiis, ancl in thiq caw, cvcn before 
completion.” 4% 
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The Technical Side 
Presentation at American Physical 
Society Meeting, Philadelphia, 
March 24-27: 

"Vibrational Relaxation in 
Shocked Chlorine with Added Car- 
bon Monoxide and Hydrogen Chlo- 
ride" by P. F. Bird and W. D. Bre- 
shears, both GMX-7 

Presentations at  Goddard High 
School, Roswell, March 27, and at 
Robertson High School, Las Vegas, 
N.M., April 9: 

"Cryogenics and Cryogenic En- 
gineering" by F. J. Edeskuty, CMF-9 

Presentation at National American 
Chemical Society Meeting, Minne- 
apolis, April 13-18: 

"Nitrogen-15 NMH Studies of 
Hydrogen Bonding in Ammonia Sys- 
tems" by W. M. Litchman, Univer- 
sity of New Mexico, M. Alei, Jr., 
and A. E. Florin, both CMF-2 

Presentation at  symposium on Bio- 
chemical Events in the Cell Cycle, 
53rd Annual Meeting of the Federa- 
tion of American Societies for Ex- 
perimental Biology, Atlantic City, 
April 13-18: 

"Synchronously Dividing Mam- 
malian Cells" by D. F. Petersen, 
R. A. Tobey and E. C. Anderson, 
all H-4 (invited) 

Presentation at Sherwood Theory 
Meeting, Gatlinburg, Tenn., April 

"Ion Drift Wave Instability" by 
J. P. Freidberg and J. A. Wesson, 
both P-18 

Presentation at Western States Stu- 
dent American Nuclear Society Con- 
ference, University of New Mexico, 
April 26: 

"Solutions Seeking Problems" by 
R. E. Schreiber, TAD 

Presentation at American Physical 
Society Meeting, Washington, D.C., 
April 28-May 1: 
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24-25: 

"Levels of from the Decay of 
"Sr" by A. B. Tucker and J. E. Sole- 
cki, both Iowa State University, 
Ames, J. D. Knight and 0. E. John- 
son, both J-11 

Presentation at the Annual Meeting 
of the American Ceramic Society, 
Washington, D.C., May 3-8: 

''Nondestructive Testing, An Aid 
to the Ceramic Engineer" by G. H. 
Tenney, TANDT 

"Present Status of the Uranium- 
Plutonium-Carbon Phase Diagram" 
by J. A. Leary, CMB-11 (invited) 

"A Thermal Stress Crack Initia- 
tion Test Method for Ranking Ce- 
ramic Materials" by A. E. Carden, 
R. W. Andrae and R. F. Brenton, 
all N-7 

Presentation at International Col- 
loquium on Rare Earth Elements, 
French National Center for Scien- 
tific Research, Paris-Grenoble, 
France, May 5-10: 

"Virtual Bound States in Plutoni- 
um: The Kondo Effect in Lanthanum- 
Plutonium and Praseodymium-Plu- 
tonium Alloys" by H. H. Hill and 
R. 0. Elliott, both CMF-5 

Presentation at  TRIUMF Conference, 
University of British Columbia, Van- 
couver, Canada, May 5-6, and at 
seminar, University of Washington, 
Seattle, May 7: 

"Construction Program and Re- 
search Plans for the Los Alamos 
Meson Facility" by D. E. Nagle, 

Presentation at Annual Meeting of 
the American Society for Micro- 
biology, Miami Beach, May 5-9: 

"Lysis and Filamentation of Hae- 
mophilus lnfluenzae After Ultravi- 
olet Irradiation" by B. J. Barnhart, 
G. J. Kantor and S. H. Cox, all H-4 

Presentation at American Foundry- 
men's Society Meeting, Cincinnati, 
May 5-9: 

MP-DO 

"Alloying Behavior of Thulium 
and Lutetium with Plutonium" by J. 
W. Anderson, D. R. Harbur and 
M. R. Conner, all CMB-11 

Presentation at  American Institute 
of Chemical Engineers meeting on 
Chemical Engineering Aspects of 
Nuclear Sodium Coolant Systems, 
Cleveland, May 6: 

"Impurity Precipitation and Dis- 
solution Rates in Sodium Plugging 
Indicators" by J. C. Biery and C. 
C. McPheeters, both K-3 

Presentation at meeting of the stu- 
dent chapter of the American In- 
stitute of Aeronautics and Astronau- 
tics, University of Kansas, Lawrence, 
May 7: 

"The Nuclear Rocket Propulsion 
System Program" by K. Boyer, J-DO 
(invited) 

Presentation at Annual Meeting of 
the Aerospace Medical Association, 
the Fourth Harry G. Armstrong Lec- 
ture, San Francisco, May 7: 

"Radiobiological Factors in Space 
Conquest" by  W. H. 'Langham, H-4 
(invited) 

Presentation at Western Regional 
Meeting, Institute of Mathematical 
Statistics, Monterey, Calif., May 
7-9: 

"A Two Sample Test of Equality 
of Coefficients of Variation" by R. 
K. Lohrding, C-5 

Presentation at 45th Annual Meet- 
ing of the Southwestern and Rocky 
Mountain Division of the American 
Association for the Advancement of 
Science and the 40th Annual Meet- 
ing of the Colorado-Wyoming 
Academy of Science, Colorado 
Springs, May 7-10: 

"The Phosphorus Content of His- 
tones" by G. R. Shepherd, Billie J. 
Noland, and Carol N. Roberts, all 

"The Relative Stabilities of Rare 
Earth Sesquioxide Polymorphs" by 
G. C. Fitzgibbon and C. E. Holley, 
Jr. both CMF-2 

Presentation at  AlME Metallurgy of 
Chromium and Vanadium Symposi- 
um, Westinghouse Electric Corpora- 

H-4 



Ridge National laboratory, Oak 
Ridge, Tenn., May 13-15: 

'Tats of Sodium-Bonded Car- 
bide Fuels-11'' by K. Id. Perkins, K-2 

Prssentation at  Ckstings West !km- 
incir, Long Be!nch, May 13-1 5: 

"Advantages of Chill Casting 
rechniques to the Plutoniurn Foun- 
tjryrntrn" by I). FI. Harbur, CMB-11 

Prrsentation at seminurs to under- 
grrrduute students and AN5 5ec- 
tion, May 1.5; arid tu graduate stu- 
dents and siaff, May 14; Nuclear 

, Enginoering Depariment, Kansas 
State Univemity, Manhattan: 

"lnstrument(iti(m K i t  the los AI- 
anios CritimI Assemblies Labora- 
toiy" by 11. t i .  I-ielmick, N-2 

Presentation to Denver Chapter, In- 
Cjtrument Society of Americo, Den- 
ver, May 15: 

"Escape from Siberia" by J. L. 
ruck, P-DO 

Prasentution at University of New 
Moxieo Physics Seminar, Albuquer- 
que, May 165: 

"Vela Scitelliie Observations of 
the Solar h ' ind Plasma" by M. D. 
Montgomery, P.4 

Presentation at b e i n g  :kientifie 
Research laboratory, Seattle, May 
19: 

Kenneth 1. lhcmi~ Santa Fe, ENG.1 
I lugh 11. Orr, Austin, Texas, ENG-2 
Williarn M. Izoelho, Frcmonl, Calif., 

GMX division 
LNG-3 

Betty J. Bailey, 10s Alumos, GMX-3 

I-! division 
Jose M. Bustm, Jr,, Scrrita Fe, H-DO 
Johnnie F. t-larelson, 1.0s Alamos, H-DO 

J division 
I'.lormun H. Magee, Jr., Dover, Bel., 

MP division 
Dennis 1. Roecler, Kenesaw, Nebr., 

.I- 1 S 

MP-6 

"Energy Resources of the Future 
with Emphasis on the Light Ele- 
ments" and "General Economies and 
Pulsed Thkrmonuclear Reactors'' by 
J. 1. Tuck, P-BO 

Presentation to Aerospace Depart- 
ment of Mechanical Engineering, 
University of Washington, Seattle, 
May 20: 

"Energy Resources of the Future 
wiih Emphasis on the bight Ele- 
ments" and "Scylla and Scyllac and 
Dynamic Stabilization and Report 
on the Recent Russian Tokamak Re- 
sults" by J. 1. Tuck, P-DO 

Presentation at  seminar to graduate 
class in plasma physics, Aeronouti- 
G U I  and Astronautical Department, 
University of Washington, Seattle, 
May 20: 

"Z-Pinches" by J. 1. Tuck, P-DO 
Presentation ut Third International 
Cell Cycle Conference, Wrightsville 
Beach, N.C., May 19-20: 

"Initiation of Biosynthetic Events 
in the Cell Cycle" by D. F. Petersen, 
R. A. Tobey, and E. G. ,Anderson, 
all H-4 (invited) 

Presentation at meeting on the Tech- 
nological Aspects of CTR, MIT, 
Cambridge, Mass., May 26: 

"Effects of Gamma-Ray Heating 
Estimates on the LASL Pulsed-Rem- 
tor Model'' by F. L. Ribe, P-15 

' 

P division 
Thomas C3. Worlton, Idaho . Falls, 

Personnel department 
Idaho, P-2 (postdoctoral) 

Helen 1. Cruz, Los Alamos, PER-:! 
Samuel M. Serrano, Espanola, PER-4 

Public Relations department 
Eileen Janet Panowski, Los Alamos, 

PUB-2 (casual) 
Supply and Property department 

Chris R. Espinosa, Santa Cruz, SP-2 
Janice K. Skalski, Los Alamos, SP-18 
Judith A. Iblleson, Espanola, SP-16 

James J. Burns, Pittsburgh, Pa., W-1 
James R. Miller, Farmington, W-1 

W division 
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Culled from t h e  July, 1949, files of ttw Los klurnos Skyliner by Robert Porton 

Los Alarnais IPas Ets First Koclco 
13areback 1)ronc riding, st ecr riding, goat roping, wild cow niilkinji 

aiid a wild horse i;icc aniorig t tic ex( iting lcvcrits sc.hctlulct1 lor thc 
I Till’s first r o d c o  to hc X-teItI at Los Namos Kdnch July 16 and 11. 
Anyone m a y  entci ,inti compete for pi les .  ‘Ilir rntrancc to the ram 1 1  
i 4  located on the road ,it thc m c l  of tlic go11 (oursc. 
(;MR Diviision Awardcd Safety 1’l;tccguc 

A lialf million nian hours ol work without ;in injury is somcthiiig 
to celebrat e. T l i t i  1 ,os Almi(x  Scicmtific 1,;t t)or acory honored tlic c m -  
1)loyccs of CMR division yrstcitlay with a spcci;il safety award party 
in appreciation ol tlic establisliiiicnt 01 thc lw , t  acc idcnc -free safety 
rccorrl in ~I- rc  six ycar histoiy ot ~ h c  j n o j c ~ t .  Mcssages ol coiigratula- 
tioiis were cxtcndccI b y  principal spraliers Nor& E. Bradbury, Lab- 
oratory dit cc tor, 17,. K. .Ict I c ,  C:NII<-division lcarler and Moy Keitler, 
ficad of tht. 1 ,abor;itory’s safciy groiip. 
AEC Awards Contract for Uperaticm 01 Sandia 

‘The Atomit Energy Chriniiwiori annouwicctl this w w k  that the 
services ol the Western Klct tric Cornpany aii(1 tlic ne11 ‘l’clcplionc 
I ,abor<itoi it.5 h,ive 1)ecii obtiiinctl for tlie o l r i  aiion of t l i c b  Sandin 
1 .al)oriitory in A l b u q i ~ e r q ~ ~ c .  Sarxtlia h;is becn opcratcrl sincc 1945 by 
tlic linivcr:,ity of  Cali€orrii‘t u n r l c ~  its contract for t he  operation oi 
tho  Laos Ahinos Scientific I,,iboiatory. ‘Tlic laicilxty Iias growii, lroin a 
m a l l  liaison gioiip reprcwntinp, 1,os A~XMJIS, irito it major nctivity. 
‘She University 01 Calilornia advised thc :ornmission reccntly that 
xt f-clt it could riot continu,, tlic pojcct .  A !>pecial wain of Western 
Electric, lie11 and A l X  oilii-ials nict at Sa i i ch  totlay to prepaxe for the 
~r;inslci- oii tlie c ont rac t .  
Main Building trf Ncw Iliigli School Nears Chitipletion 

In the iwar lutuie, otic ol the most i-riodcrri ,tnd beautilul school5 
iii the coiiritry will rtyIii( 12 the prcwrit inarlcquatc* ant1 iiriitltr;ictivc 
Los Alamo!, IIigh Scliool l)uilrliiy,. ‘The rnain building, loccmxl in the 
Westerii Arca, i y  approachiiq; completion. While tlic present lrigli 
silrool enrollnicnt is lc:,s t l~an  i?OO, its ani ic i p t e d  growth will rnnkc 
thc new l~uilding ;i ric(ci,:,ity. 
Skyliner Suspends Publirat ion 

Because of conditioiio wliich rnakc Iiirtlicr 1)ublication impossible, 
the Skyliiier managemcrit regiet€iilly annoir ri( the suspension of op- 
ciat ion today. With tliis, the final issue, the Atomic City loses its only 
local newi;l,apei. 

. .  

24 



'Ihc walls of the Los Alcri~~os Meson 
Physics F a  c i I it y bcri i 11 c ha n n e I, vf h ic I I 

will house t h e  wuvcguide crccelcrotor, 
arc iukitig siicrpo. Abuvc, forms for the 
walls at-c tiuitig built in scctiotis. Below, 
cotlcretc! i:, trctii5portc:d 011 ci coilveyor 
bolt over  hie chrinncl excuvrition and 
then piped into the forins. 



From the old and scenic E4;panolcr 
Wctgon Bridge, a youngster dives into 
the Rio Grclnde River. The bridge was 
rnovecl upsireom from ncar Espanala 
long ago. It replcieed a bridgc built 
in 1881 thc i i  WCIS washed awciy by flood 
waters a 1t.w years later. 1 1  links Em. 
bud0 and tlie .iemtz House I:Ioy!; Ranch. 


